Characteristics of Plasmids Coharboring 16S rRNA Methylases, CTX-M, and Virulence Factors in Escherichia coli and Klebsiella pneumoniae Isolates from Chickens in China.
The objective of this study was to characterize plasmids coharboring 16S rRNA methylases, blaCTX-M and virulence-associated genes in Escherichia coli and Klebsiella pneumoniae isolates from chickens in China. A total of 32 positive transconjugants exhibited coresistance to amikacin and cefotaxime in E. coli (24/281) and K. pneumoniae (8/93), and were identified by conjugation experiments and S1-pulsed-field gel electrophoresis. Polymerase chain reaction amplification assay detecting resistance genes showed that rmtB or armA gene accompanied with different blaCTX-M genes coexisted on 32 transferred plasmids. The blaCTX-M-98b gene was identified in chicken-derived E. coli and K. pneumoniae for the first time. The association between resistance genes and virulence genes was observed in the transferred plasmids; 68.8% (22/32) transferred resistance plasmids coharboring various virulence genes including traT, iutA, fyuA, msbB, and vagC genes with diverse proportions. Genetic stability tests revealed that 93.8% (30/32) transferred plasmids continued to exist in the host strain after continuous passage of 30 times in 15 days. Furthermore, 87.5% (28/32) conjugants showed no significant differences in growth rates compared with E. coli J53. Results of the growth competition assay showed that conjugants have low fitness cost, which indicated that there were no obvious negative effects on the host's growth. The combination of blaCTX-M-98b-rmtB-traT on 85-kb transferred IncF plasmids in E. coli, and blaCTX-M-14-rmtB-traT on 95-kb transferred IncF plasmids in K. pneumoniae were first identified in this study. These features of plasmids may contribute to the successful spread of resistance and virulence among pathogens of different sources and geographical origins.